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INTRODUCTION:  Incidence  of  gastroesophageal  reﬂux  disease  (GERD)  is  high.  antireﬂux  surgery  with
speciﬁc  indications  could  be an  option.  Nissen  fundoplication  is  the  most  popular  surgical  procedure
for  GERD,  and  recent  results  using  laparoscopy  have  reported  excellent  short-  and  mid-term  results.
Regarding  surgical  outcome  of  antireﬂux  surgery,  the rate  of  complications  has  been  reported  as  below
2.4%,  but  rare  cases  still  require  reoperation.
PRESENTATION  OF  CASE:  A  53-year  old  male  patient  underwent  laparoscopic  Nissen  fundoplication
three  years  ago  owing  to  gastroesophageal  reﬂux  disease  (GERD)  troubled  by  dysphagia  and  heartburn
However,  despite  undergoing  surgery,  his  symptoms  did  not  show  improvement  .A robotic  redo  fundo-
plication  was  planned.  The  patient  recovered  uneventfully,  and  the  esophagography  on  postoperative
day  four  revealed  improvement  of  previous  upward  contrast  reﬂux  and  distension  of the  distal  esoph-
agus  during  swallowing  had  disappeared.  Dysphagia  and  heartburn  had  still  not  occurred  at  one  year
follow-up.
DISCUSSION:  Redo  antireﬂux  surgery  for  postoperative  stricture  is  not  an  easy  procedure  due to  postop-
erative  adhesion  and  anatomical  change.  Robotic  surgery  may  be  more  helpful  for  precise  dissection  of
the  adhesion  site  by a previous  operation  and  robotic  suturing  for  re-fundoplication  was  more  effective.
CONCLUSION:  Re-do  fundoplication  using  a robot,  which  is  a complicated  procedure  compared  with
primary  anti-reﬂux  surgery  would  be a general  procedure  in  the  near  future.
ical A© 2011 Surg
. Introduction
Incidence of gastroesophageal reﬂux disease (GERD) is high,
nd has shown an increasing trend worldwide.1 Untreated GERD
an lead to persistent symptoms and severe complications, like
arrett esophagus and esophageal carcinoma. Although the ﬁrst
reatment of choice for GERD is a proton pump inhibitor, antireﬂux
urgery with speciﬁc indications could be an option.2 The most pop-
lar surgical procedure for antireﬂux is Nissen fundoplication, and
ecent results using laparoscopy have reported excellent short- and
id-term results accompanied by reduced post-operative pain and
hortened convalescence.3–7
Regarding surgical outcome of antireﬂux surgery, the rate of
omplications like esophageal perforation and pneumothorax has
een reported as below 2.4% in a high volume center.8 Although
ost complications could be managed by conservative treatment
ostoperatively, rare cases still require reoperation. Postoperative
tricture of the esophagogastric junction following fundoplication
ould also be treated with conservative care or gastroﬁberscopic
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dilatation; however, refractory cases should be treated by revision
of wrapping. Revision of fundoplication is not easy to perform due
to postoperative adhesion and the possibility of esophageal per-
foration during dissection.9–12 Here, we  report on robotic surgery
using the Da Vinci system for revision of post-fundoplication stric-
ture.
2. Presentation of case
A 53-year-old male patient who had undergone laparoscopic
Nissen fundoplication three years ago visited our clinic for per-
sistent progressive dysphagia, heartburn, and weight loss after
surgery. He had difﬁculty in swallowing anything. For investiga-
tion of the cause of symptoms, the patient was tested with several
studies. The esophagogram demonstrated that the esophagogastric
junction was  narrowed with distension and followed by the reﬂux
of swallowed contrast from the stomach to the distal esophagus
(Fig. 1). In addition, esophagogastroduodenoscopy revealed sev-
eral continuous linear erosions above the occupying EG junction,
and the cardiac fold was deformed by the previous fundoplica-
tion (Fig. 2). Esophageal manometry showed that the motility of
Open access under CC BY-NC-ND license.the esophagus was  normal. Based on these ﬁndings, revision of
wrap by fundoplication using robotics was  planned. Under general
anesthesia, the patient was  in a spine position for the robotic oper-
ation. Five trocars (two 12 mm,  three 8 mm)  were inserted into the
 BY-NC-ND license.
CASE  REPORT  –  OPEN  ACCESS
Y. Xuan et al. / International Journal of Surgery Case Reports 2 (2011) 278– 281 279
F al eso
a
a
i
p
f
t
p
3
w
p
a
p
s
(
f
s
j
d
g
u
aig. 1. (A) Esophagogram showed narrowing of the EG junction with distended dist
nd  (C) reﬂux of contrast from stomach to esophagus 7 min  after ingestion.
bdominal wall, and the exact position of the trocars is described
n Fig. 3. After docking of the trocars with the robotic arms, the
revious operation site in the abdominal cavity was examined. We
ound that the esophagus was dilated, with heavy adhesion around
he fundoplication. In addition, we found very short width of wrap-
ing caused by previous incomplete suturing (Fig. 4A). However
6Fr bougie was easy to pass through the esophagogastric junction,
hich meaned anglulation was developed by the incomplete wrap-
ing. Adhesion was dissected carefully using a harmonic scalpel
nd the stomach wrapping was resected using an endoscopic sta-
ler, GIA 60 mm (Fig. 4B). Once the esophagus and the fundus of the
tomach were fully mobilized, both diaphragmic crus were sutured
Fig. 4C) and new wrapping was made using another part of the
undus. Re-fundoplication was completed by three laparoscopic
titches with Vicryl #3-0, identifying the intact esophagogastric
unction with a 36Fr bougie. We  then ﬁxed the esophagus to the
iaphragm and sutured the previous stomach parallel to the lon-
itudinal axis of the esophagus (Fig. 4D). The patient recovered
neventfully, and was able to tolerate a regular diet. In the esoph-
gography on postoperative day 4, the reﬂux of contrast noted
Fig. 2. (A) Endoscopy showed several continuous erosions above the esophagogastrphagus 2 min  after contrast ingestion, (B) clearing of contrast 5 min  after ingestion,
during preoperative study showed improvement, and distension
of the distal esophagus during swallowing was not shown (Fig. 5).
The patient was  discharged on postoperative day 6. The patient did
not complain of symptoms of dysphagia and heartburn during the
ﬁrst year of follow-up study.
3. Discussion
Postoperative stricture after Nissen fundoplication for treat-
ment of GERD was  one of the most disturbing problems. Redo
antireﬂux surgery for postoperative stricture is not an easy proce-
dure due to postoperative adhesion and anatomical change. Here,
we  ﬁrst performed robotic redo antireﬂux surgery to solve this
problem.Satisfactory outcomes of antireﬂux surgery for patients
with GERD have been reported in 85–90% of patients.10 How-
ever, the remaining 10–15% of patients may  have persistent
reﬂux symptoms, recurrence, or complications.11 Most of these
patients received conservative treatment or endoscopic interven-
tions. However, only 4–6% of patients with refractory symptoms or
anatomical abnormality required reoperation.13,14
ic junction and (B) cardiac fold was  deformed by the previous fundoplication.
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Some reports on reoperation by open laparotomy have been pre-
FFig. 3. Trocars’ positions.
In this case, the patients complained of postoperative dysphagia
mmediately after initial Nissen fundoplication. The common cause
f that symptom is a wrap that is too tight or a stricture refractory.
lthough conservative treatment or endoscopic dilatation would be
pplied for these patients, about 10–15% of cases require surgical
evision.15 However, due to the higher rate of complications, like
astric or esophageal perforation, stricture of the re-made wrap,
nd bleeding during dissection of the fundus, the decision to per-
orm redo antireﬂux surgery should be made cautiously.
ig. 4. (A) Narrow wrapping by the previous operation, (B) resection of the wrapping with Fig. 5. Esophagogram showed smooth passage of the contrast through the EG junc-
tion, and previously noted upward contrast reﬂux did not appeared. Distension of
the distal esophagus during swallowing also showed improvement.viously published.12,15,16 As laparoscopic surgery has developed,
reports of laparoscopic reoperation have increased.13,17 While
laparoscopic reoperation has the beneﬁts of early recovery, less
linear stapler, (C) suturing both diaphragmic crus and (D) refundoplication suturing.
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ain, and a shorter hospitalization, overcoming the learning curve
echnically and approaching the operative ﬁeld in cases of patients
ith postoperative adhesion is difﬁcult. However, recent exten-
ion of minimal surgery and laparoscopic fundoplication of primary
urgery can lead to laparoscopic redo operation.
Along with being a minimally invasive technique, several
echnical points are critical to reduction of the rate of compli-
ation in redo fundoplication. Intraoperative endoscopy will aid
urgeons in identiﬁcation of the anatomical location of the dis-
al esophagus and prevention of unexpected perforation of the
sophagus or the stomach. In addition, the perforation would
e easily detected. Tight wrapping, which became the cause of
e-do fundoplication in our case, should also be avoided. The
ougienage during this operation will aid in conﬁrming that
here is sufﬁcient space in the esophagogastric junction during
he re-do operation. In addition, adequate vertical lengthening
f the wrap using about three to four stitches can also pre-
ent reoperation due to postoperative stricture. In our case,
ougienation and robotic suturing lead to a successful surgical out-
ome.
Comparing robotic surgery with the laparoscopic approach, it
llows for more precise manipulations and increased dexterity by
ownscaling the surgeon’s motion. It liberates the surgeon from the
estraints of entrance ports, conferring improved ergonomic posi-
ioning. Visualization is improved with robotic surgery, because
t allows a true three-dimensional view. Although there was  no
andomized trial, the feasibility of robotic surgery for treatment of
ERD had already been reported when it was compared with open
r laparoscopic surgery.11 Because redo fundoplication requires
 more complicated procedure, robotic surgery may  be more
elpful for precise dissection of the adhesion site by a previous
peration. In our operation, adhesion of the previous fundopli-
ation site was easily dissected without injury to the wall of
he esophagus and the stomach by the robotic device. In addi-
ion, robotic suturing for re-fundoplication was  more effective,
n spite of the ﬁbrosis of the fundus by the previous opera-
ion.
. Conclusion
Robotic surgery has several limitations, like high cost; how-
ver, it has a very promising future. With further development of
utomatization and miniaturization features, robotic surgery may
rove more efﬁcient than conventional laparoscopy.18 Because the
rocedure is more complicated, the usefulness of the robotic proce-
ure will receive greater emphasis. Therefore, re-do fundoplication
sing a robot, which is a complicated procedure compared with pri-
ary anti-reﬂux surgery would be a general procedure in the near
uture.
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